A Novel Drug Delivery System for the Human Nasal Epithelium.
The epithelium of upper respiratory tissues such as the human nasal mucosa forms a continuous barrier via tight junctions (TJs). The development of a drug delivery system for use across the nasal mucosa is being reconsidered. In intranasal administration across the nasal mucosa, the paracellular pathway regulated by TJs is extremely important. It is known that the C-terminal fragment of Clostridium perfringens enterotoxin (C-CPE) binds the TJ protein claudin and disrupts the tight junctional barrier without inducing a cytotoxic effect. We investigated the effects of C-CPE mutants on the function of TJs of human nasal epithelial cells (HNECs) and on the permeability of human recombinant insulin across HNECs treated with C-CPE 194 and C-CPE m19. We recently reported that C-CPE mutants 194 and m19 can regulate the permeability of insulin across HNECs via the MAPK pathway and may play a crucial role in therapy for various diseases via direct intranasal insulin administration. On the other hand, microRNAs (miRNAs) are known to regulate the expression of TJs as direct or indirect targets in genes to maintain barrier function. We investigated the effects of miRNAs on the epithelial barrier of HNECs and found that miRNA-146a plays crucial roles in the maintenance of the TJ barrier and innate immune response against invading pathogens. This chapter reviews a novel drug delivery system across the nasal mucosa from the point of view of the epithelial barrier function.